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Abstract 
 
Trends in International Mathematics and Science Study (TIMSS) study and the Program for International Student 
Assessment (PISA) is one of the principles in curriculum development in Indonesia. Judging from the results of the 
PISA study, the achievements obtained by Indonesian children especially in the aspects of mathematical literacy 
have not been satisfactory. The low achievement is inseparable from the learning process in schools, one of which 
students are not accustomed to solving questions with characteristics such as the PISA context. In addition, the way 
students absorb information also determines how learning achievements will be obtained by students. The way 
students learn is often referred to as a learning style. This indicates that the mathematics literacy of junior high 
school students in Indonesia is so weak that they still have difficulty in solving PISA questions. As a result, many 
mistakes were made by junior high school students when faced with PISA questions. The purpose of this study was 
to describe the errors of students with visual, auditory, and kinesthetic learning styles in solving space and shape 
content PISA questions. Students' errors were analyzed from the adaptation of Newman's error analysis model 
namely comprehension, transformation, proccess skills, and encoding. This type of research is qualitative 
descriptive. Data collection techniques that be used are tests and interviews. The results showed that students with 
visual learning styles tend to make mistakes in the transformation step. Whereas students with auditory learning 
styles tend to make mistakes in understanding and transformation steps, and students with kinesthetic learning styles 
make mistakes in the steps of understanding, transformation, and process skills. This shows that students who have 
kinesthetic learning styles do not have a tendency in one type of error. 
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INTRODUCTION  
Learning in the 21st century has a principle that must be 
student-centered, collaborative, contextual, and integrated 
with the community. The role of the teacher in 
implementing learning is very important in realizing the 
future of the nation's children who can compete in the era 
of globalization. Active and student-centered learning 
according to EIC in 2004 will provide opportunities for 
students to develop their perceptual framework, develop 
effective learning, use different learning approaches for 
each student according to their learning style so as to 
develop their creativity. 
Students who are able to think high or often called the 
Higher Order Thinking Skill (HOTS) will be able to 
compete in the global world. Research conducted by 
Ramirez and Ganaden (2008) shows that creative activities 
can improve abilities (Handayani & Priatmoko, 2013). 
PISA is one of the foundations in curriculum development 
in Indonesia (Kemendikbud, 2013). Various types of tests 
held internationally can be used as a benchmark to 
determine the extent to which Indonesian students are able 
to compete in the current era of globalization, including 
PISA tests. PISA aims to evaluate education systems 
throughout the world by testing the skills and knowledge of 
15-year-old students. Judging from the results of the PISA 
study, the achievements obtained by Indonesian children 
especially in the aspects of mathematical literacy have not 
been satisfactory. 
 It can be seen from the PISA results of students' 
mathematical literacy as of 2000 placing Indonesia at 
position 39 of 41 countries with a value of 367, in 2003 in 
the position of 38 out of 40 countries with a value of 360, 
in position 50 in 57 countries with a value of 391, 2009 at 
61st position from 65 countries with a value of 371, in 2012 
at 64th position from 65 countries with a value of 375. In 
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2015 it was in position 63 of 70 countries with a value of 
386 (OECD, 2016). 
Some studies suggest that students' ability to solve 
PISA problems in space and shape content is still low. 
Johar and Zainabar's research (2014) showed that only 15% 
of students managed to solve PISA problems (score 4), 5% 
of students who solved with a score of 3.20% students only 
wrote known data and things asked (score 1), and most 
students as much as 60% did not write anything in the 
answer (score 0). 
To ensure mistake made by students, analysis is needed 
to determine the mistake made by students. According to 
Wijaya in 2014 to analyze errors in solving real problems 
such as PISA, Newman developed a model commonly 
referred to as Newman Error Analysis (NEA) consisting of 
5 categories of errors, namely reading (reading), 
comprehension, transformation (transformation) , process 
skills (process skill), and encoding. 
According to Subanji in 2015 students' mathematical 
errors need to get attention because if they are not 
addressed immediately, these errors will have an impact on 
the next mathematical problem. The fewer mistakes made 
by students, the higher the student learning outcomes, and 
vice versa the more mistakes students make, the lower the 
student learning outcomes (Sofianingsih & Kusmanto, 
2017). This can affect student achievement. Learning 
achievement is the result achieved from the results of 
training, experiences supported by consciousness 
(Suryabrata, 2002: 23) 
Some factors that can influence student achievement 
are both internal factors and external factors. The way 
students absorb information may determines how learning 
achievements will be obtained by students (Damayanti, 
2016). Each student has different ways of absorbing / 
receiving information that is conveyed by the teacher. This 
causes the learning outcomes and achievements of each 
student to be different. The way students learn is often 
referred to as a learning style. 
 
METHOD 
This research was qualitative descriptive. To get the data 
that was needed in this study researchers used qualitative 
data. Supporting instruments that were used in this study 
include: Questionnaire of Multiple Intelligence (AKM), 
Question of Mathematics Ability Test (TKM), Question of 
PISA Content Space and Shape (TSP). The research was 
taken in 8th grade of SMP Labscool UNESA Surabaya, in 
the even semester of 2018/2019.  
 
RESULT AND DISCUSSION 
The selection of research subjects begins with class 
assignments. There are 2 classes in the UNESA Surabaya 
Labschool Middle School, namely classes 8thA and 8thB. 
Based on the results of observations and suggestions from 
mathematics teachers at the school, researchers 
purposively chose class 8thB consisting of 30 students. The 
purposive selection that is meant is that the researcher 
determines specific characteristics which are in 
accordance with the research objectives. Specific features 
in question are students who have obtained material in the 
field of geometry in class 8thB. Next, the researcher gave a 
learning style test (TVAK). Each type of student learning 
style was obtained with the details of 6 students included 
in the visual learning style group, 6 students included in 
the auditory learning style group, and 5 students included 
in the kinesthetic learning style group. 
After giving TVAK, the researcher then gave a 
Mathematics Ability Test (TKM) to all 8thB grade 
students. Based on the results of the TKM given, there 
were high, medium, and low category values according to 
each group of learning styles. The following are presented 
in the TKM values for each group of learning styles. 
Table 1 TKM Score in Visual Students 
Name of Students TKM Score 
ANZK 55 
AMM - 
AA 0 
FSS 0 
RRJNKH - 
RGZ 55 
 
Table 2 TKM Score in Auditory Students 
Name of Students TKM Score 
APA 18 
ESOH 10 
IGKDP 40 
IKAN 0 
MAH 30 
OWG 10 
 
Table 3 TKM Score in Kinesthetic Students 
Name of Students TKM Score 
CTA 0 
FNMC - 
MHHR 0 
RSPS 60 
VSP 28 
 
After giving TKM, the researcher gave TSP to all 8thB 
grade students. Based on the results of TSP, the types of 
student errors were obtained in each learning style group. 
In choosing the subject of the research, the researcher 
looks at the value of the TKM and the variation in the types 
of TSP errors that have been given to students according 
to the indicators set out in the Table 4.  
 
Table 4 Indicators Error Analysis 
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Code Types of Error Indicators 
C Comprehension  Students cannot mention 
what is known in full. 
Students do not identify 
what is known precisely so 
that it causes 
misinterpretation. 
Students do not read 
questions carefully so that 
there is information 
missing. 
T Transformation  Students cannot plan 
solutions to work on 
problems. 
Students are wrong in 
determining the formula. 
P Process Skill Students are not careful in 
doing calculations or 
computing. 
E Encoding Students cannot provide 
conclusions about the right 
answer. 
There are 3 students, 1 visual student, 1 auditory student, 
and 1 kinesthetic student. Subject that was got as the 
following: 
Table 5 The Subject of Research 
No Name Code 
1 RGZ SP1 
2 IGKDP SP2 
3 RSPS SP3 
 
Analysis of Student Errors in Working on PISA 
Questions Space and Shape Content Viewed from 
Learning Styles 
The type of errors data from TSP can be showed in 
Table 6. 
Table 6 Data Of Type of Errors of Student 
Types Of Error Indicator Number Of Question 
V A K 
Comprehension Mention what is 
known 
- - - 
Identify what is 
known in the 
problem 
1 1, 
4.b 
- 
Read the 
question 
3 - 3 
Transformation Plan a solution 
to solve the 
problem 
2.b 2.a, 
4.a 
1 
Determine the 
formula 
4.b 3 - 
Process Skill Do calculating or 
computing 
- - 4.b 
Encoding Give a 
conclusion 
- - - 
 
Analysis of Student Errors in Working on PISA 
Questions Space and Shape Content Viewed from 
Visual Learning Styles 
The results of the analysis show that there are 6 
students of the type of visual learning style. Students 
who are of the type of visual learning style are happy 
with skills. In addition, students with a visual 
learning style are also not easily disturbed when 
working on a problem when there is a commotion so 
they can still read in noisy conditions. Students who 
are of the type of visual learning style do not like to 
talk while working on something. This situation is in 
accordance with the characteristics of students who 
have the type of visual learning style according to 
DePorter & Hernacki (2012) which is not disturbed 
by noise. 
Students with visual learning styles when 
working on PISA problems in space and shape 
content tend to make mistakes in problem 
transformation errors. But students also make 
mistakes in understanding the questions and process 
skills. 
Students with comprehension errors are found in 
questions number 1 and 3. This is indicated by 
subjects who cannot read the questions carefully so 
that there is information missing. So as to make the 
student answer the question incorrectly and not in 
accordance with the question in question. The 
situation is in accordance with students of the type of 
visual learning style, according to DePorter & 
Hernacki (2012) characteristics of students who have 
a visual learning style, one of which is a fast and 
diligent reader. However, students of the learning 
style type write written sentences known and asked 
in detail and detail. This is because according to 
DePorter & Hernacki (2012) students of the type of 
visual learning style have meticulous nature of detail 
and are neat and orderly. 
Students with transformation errors are found in 
questions number 2.b and number 4.b. Students are 
not able to use the right strategy or way to solve the 
problem. This error includes students unable to 
determine the solution, method or formula to solve 
the problem. This is in accordance with the statement 
of Opticia (2016) that students of the type of visual 
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learning style do not like to memorize so that 
students do not know what formulas or ways to use. 
Students with process skills errors are found in 
questions number 1. Error in process skills is 
indicated by subjects who are not careful in doing 
calculations or computation so students cannot find 
the right answers. This is in accordance with the 
statement of Opticia (2016) that students of the type 
of visual learning style are weak in calculating. 
Meanwhile there was no error in the writing of 
the final answer (encoding). This is also caused 
because according to DePorter & Hernacki (2012) the 
nature of students has a neat and systematic visual 
learning style so that even if the work is wrong, the 
writing of the answer is finally complete. 
 
Analysis of Student Errors in Working on PISA 
Questions Space and Shape Content Viewed from 
Auditory Learning Styles 
There were 6 students with auditory learning styles. 
Students with auditory learning styles like to talk 
and discuss with their friends at length. In addition, 
students with auditory learning styles are also easily 
disturbed when working on questions when there is 
a commotion. Students with auditory learning styles 
like to talk to themselves when doing something. 
This situation is in accordance with the 
characteristics of students with auditory learning 
styles according to DePorter & Hernacki (2012). 
Based on the research subject for students with 
auditory learning styles, namely when working on 
PISA space and shape content, students tend to make 
mistakes in the transformation indicator. But 
students also make mistakes in the indicator of 
understanding. 
The comprehension errors made by students are 
found in questions number 1 and 4.b. This is 
indicated by students who are unable to explain the 
information contained in the question correctly so 
that students are unable to identify what is known 
and what is asked in the question correctly. In 
question number 1, students do not understand the 
meaning of the whole question so that they are not 
consistent in identifying known questions. So that 
students cannot solve the questions correctly because 
they misunderstand the meaning of the question. In 
question number 4.b, students are not able to explain 
the information contained in the question correctly 
so that the information obtained is wrong and affects 
the end result and does not get the results correctly. 
This situation is in accordance with students of the 
type of auditory learning style, according to 
DePorter & Hernacki (2012) characteristics of 
students who have auditory learning styles, one of 
which is easily disturbed by noise so that class 
conditions and conditions will affect them when 
understanding the information they are capturing . 
Mistakes of transformation made by students are 
found in questions number 2.a, number 3, and 
number 4.a. Basically, transformation errors are 
indicated by subjects who are unable to use the right 
strategy or way to solve the problem. This error 
includes students unable to determine the solution, 
method or formula to solve the problem.In question 
number 2.a, students cannot plan solutions to work 
on the problem so that the results obtained are 
incorrect. In question number 3 students cannot 
determine what formula is used to solve the 
problem. This situation is in accordance with 
students with auditory learning style, according to 
Opticia (2016), namely the characteristics of students 
who have auditory learning styles, one of which is 
not like memorizing. 
Meanwhile there was no mistake in the process 
skill process. Judging from the results of his work, 
students in auditory learning styles often write 
briefly, but when confirmed in interviews, they can 
be explained correctly. This is also due to according 
to DePorter & Hernacki (2012) the nature of auditory 
learning style students who say students in auditory 
learning style have problems related to visual things 
such as writing but great in speaking 
There is no error in the writing of the final answer 
(encoding). This is because students make mistakes 
before encoding which means students do not make 
encoding errors. 
 
Analysis of Student Errors in Working on PISA 
Questions Space and Shape Content Viewed from 
Auditory Learning Styles 
There were 5 students of the type of kinesthetic 
learning style. Based on the research subject for 
students with kinesthetic learning styles, when 
working on PISA space and shape content, students 
tend to make the main mistakes in all types of errors 
except for the writing of the final answer (encoding). 
varied. 
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Based on the data analysis that has been done, 
comprehension made by students is found in 
number 3. Students do not read the questions 
carefully so that there is information missing. So that 
students cannot answer questions correctly. 
Based on the data analysis that has been done, the 
error of transformation carried out by students is 
found in question number 1. Basically the 
transformation error is indicated by the subject who 
is not able to use the right strategy or way to solve the 
problem. This error includes students unable to 
determine the solution, method or formula to solve 
the problem. in number 1, students cannot determine 
what formula is used to solve the problem correctly. 
Judging from the results of work, students in 
kinesthetic learning styles often try to solve problems 
by using their own strategies. Although their "trial 
and error" strategies are often wrong concepts but 
this is consistent with the opinion of De Porter & 
Hernacky (2008) which states that students with 
kinesthetic learning have the character of wanting to 
do everything (trying new things) and learning 
through manipulation and practice. The cause of this 
error is the lack of understanding of the wide-ranging 
material so that after understanding what is meant by 
the problem, students do not know how to solve it. 
Based on the data analysis that has been done, 
errors in process skills performed by students are 
found in number 4b. Process skill errors are indicated 
from subjects who are not careful in performing 
calculations or computation. 
Meanwhile there was no error in the writing of the 
final answer (encoding). This is because students 
make mistakes before encoding which means 
students do not make encoding errors. 
 
The Difference in Student Errors Working on PISA 
Questions in Space and Shape Content Based on 
VAK Learning Styles 
The following is the difference in student errors 
working on pisa questions in space and shape 
content based on vak learning styles from the four 
aspects of types of error, comprehension, 
transformation, process skill, and encoding.. There 
are seven indicators. Table 6 shows the total 
differences in each types of error of the indicators 
given.  
Based on the table above, it could be seen that 
linguistic students have good mathematical 
communication skills on aspects of fluency. While 
logical-mathematical student have mathematical 
communication skills that are good on aspects of 
complexity and fluency. 
 
CLOSURE 
Conclusion 
Students with visual learning styles tend to make 
mistakes in the transformation step. 
Students with auditory learning styles tend to make 
mistakes in the steps of understanding and 
transformation. 
Students with kinesthetic learning styles make 
mistakes in the steps of understanding, 
transformation, and process skills. This shows that 
students who have kinesthetic learning styles do not 
have a tendency in one type of error. 
 
Suggestions 
Based on the results of the research that has been 
obtained, the following researchers provide 
suggestions for further research. 
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